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(54) COMPOSITION FOR GENE TRANSDUCTION AND 
GENE TRANSDUCTION USING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
composition capable of encapsulating DNA in high 
probability, high in rate of transducing nucleic acid 
into cells, thus useful for e.g. gene therapy, 
comprising virion (or virus-derived protein), cationic 
lipid and a nucleic acid. 

SOLUTION: This composition for gene transduction 



comprises (A) virion or virus-derived protein (pref. 
envelope protein or virion bearing the protein), (B) 
cationic lipid, and (C) a nucleic acid, i.e., a cyclic 
or straight-chain single- or double-stranded DNA or RNA 
or a chimeric form thereof, chemically modified by e.g. 
esterification, thiophosphorylation. This composition 
has low tendency to develop precipitate through forming 
a complex with in vivo component s) or component(s) in a 
medium, therefore can be directly administered in vivo 
or incorporated into a medium. 
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[sum *5sw»4, a^<t<iteT-^SBBart^A-r 
i&mmmztitco si^iv^riiao^ dn 

AW«v^fl|^T*i+Ai-Si:IB]t)#f-, ^A£*l£:DNA£IBJ® 

So 




[f»*» 2 ] ^^^oi>-<u -y^^S t> 

;fr*-5fc<7refcs. »**l*fctt2^IE*C0ia*«lo 
[»**4] ^ftyfflif^ [N- (NT , N' - 
^f/vr^/^^y) — iuvs^^A'l ^ - 10 

/i- (DC-choi) -efcs, »**3^gE*cofi^:tt 0 
[jff*S 5 ] ^f^-yfflif^^^ ^ >-i£#*&£r^ 

^» (TMAG) -C&S. 5 ^|2*©fifig«l e 

[IS** 7 ] vffiBKtfs 4iry^-!) ^ifi-e 

$>5. fit*® l £fctt 2 ic|sm^M^% 0 

la** s ] m^m i - 7 <D\,^tbMz.fcm<z>m&V0 

&JH^5£i:«r«M»i:-r5, «**fctt* Srffl 20 

[OOOl] 
[0 0 0 2] 

^-A, tftbt K7 y^f y^J-v'^fA (Drug D 
elivery System; J^.T^l-DDS<h g 5) 30 

a # < -i\z&mr 5 £ <t dS-C# 5 0 

[0 0 0 3] — sfct, !>>f/^^<^#— SrfflV^^jfe-e 
[0 0 0 4] fcp— ote, AlK)*t/d»Al6!)« 

-^LTiiiiH (Human Gene Therapy, 

5,429,1994), ^'f^f' K (Proceedings of National Aca 
demy of Sciences of United States of America, 90, 89 
3, 1993), ^jSiftifr^Hb^te (The Journal of Biologic 50 



#FI¥9-2 34 0 6 9 

al Chemistry, 269, 12918, 1994) , V z^y — A (Proceedi 
ngs of National Academy of Sciences of United Stat 
es of America, 92, 1774, 1995) *5 £DHr >^ '/K* 
(Exp. Cell Res. ,159, 399, 1985)* if SrW*i~5 r 1 3&S 

[0005] ^tyrtiTy^y^^ffli/^JSi- 

(Feigner, P. L. , et al. , Proc. Natl. Acad. Sci. USA, 8 
4, 7413 (1987) ) 0 
[0 0 0 6] Mf-, ir^^^/i^ (HVJ)fi^^i^M 

y — A) i&SfU/H£;ft/r^5 (^EB^5& : BI0THERAPY, 8, 1 
265 ( 1994) ) 0 
[0 0 0 7] 

ffl-T54§1^ Jte^*ASb*^*b<fiTLTL*o 

fc 0 i»iaKrt^Sb*ft<*e- : f l Sr»A-e*5^ 

[0 0 0 8] irvy^r i?>r /^dS«BHa(^Bk-&i-S 

ttKSrfijjB l*:, mf^Hvj-)^^ y ^y-A^fijfflr 

ra±*Wlliai»^S:fic:i-FniBffi35 s i«<, Hffli-^bTPpI 
l^feo^ 0 (*ib\ »A3a*a s i£v^tt\ Hvj-H^Si^ 

ttSiK) iDNAt^WMiaot, y#y- 

A f^8b^ ft < DNA Sr» At^ * ^ - i: (-jfgH a* S> 
6 0 ) ^-T% DNA^^V^^T*itAi~5i:^B$^^V^ 

#Aab*s:**-^-sae : F3^AffliB*»*5**s^^Tv^ 

fco 

[ooo9] *3g^tt. 3b*«t<ae : f : srffl/iartt-»A 

aiB**S:fflVNfcJteiFWA**S:»«"t-6 
[0 0 10] 




fi^WAJflfiricfto 

(i) lB*<z>ifif*»o 

t^-cfcs, (i) (2) \cmm<Dm&%0o 

(4) *^*>-ttJBSt^ [N — (N' , N * -S^f- 
jVT — ^/W-^e^/u] 3l/7fn-^ (DC 
-Choi) T*fc6, (3) i-fSfc^iaj&^o 

( 5 ) x^^^&mm^^? $ v^#*&**-r 6 1> 

<£>T?&S, (1) (2) \ZWM<DU$L%Qo 

(e) *^^-vttj|gs(dsia^N- (o-hy^w 

(TMAG) -e*>6. (5) KSB*<©»fiK«>o 

( 7 ) # ^vttflBlcas 4 Wcr y=t:^ & &mx*hz> , 

(1) *fef* (2) fclE«^ifiri8»o 

(s) (i) ~ (7) w^tbMcmm^mf&m&m^^ 

[00 1 1] 4*3, #*9i{-*3^T, 9>f/WMaH^ 

[0012] h^. *$6WK*5^-t\ mmtte, aitt*3 

[0013] 

/i^fk /^aP^;^ ^y K^/w* 



(3) 4#g8¥9~2 3 4 0 6 9 

xy^p-^y^^f, 7^p<?^f/i/7^i^^ 

10 t)^;i/7(Dxy^n-^ V^K&^t^^a-v— , 
\f^4^^^<D^m^4/^^(0^^^r2--y (E) 

/KX<£>E 1 ^ w^Rtsit/E 2 
^co^^-<n— y^v^K, /i^*4<£># 

[0014] *mw^m^^bnz$^*ym%Kte, & 

W-r-Sfe^, 4^T^^^^^^fflv^tb^ 0 =iu 
^7^13— /wfl-»S:W^S^^^-vtt/iBK^C»Ji: LT [N 

- (1ST , NT* -#Av^e^ 
/V] ^l/7rn^ (DC-Choi) ^/^5^S8#*S- 

30 ^f/ury^-^ ^Tir^/I^) — ^ K^VA-— D-^Vl-^ 
(TMAG) 4^7y^^^Wi LTD0TM 

A (N- (1- (2, 3-^WfndrvO tVW 

— n, n, N-Mi^f/vry^^/n^K) , 
ddab f/vy t ^ ^ ^ y w y^-^ >) 

K) , DOSPA (2, [2 
^;y^/^>v'r;K) ^fvw] -N, N-^^ 
/v— 1 -/p/Ny/ ^ h y y/io*-n rtr- 

h) , DOGS /U-JD-fsls? h-N-2 

(^;y^//^>^T; K) ^fr) , DMRIE 
40 (1, y n ^r^P t>- 3 - ^ f 

b Kn^i/xf/i/ry^-^^A^nv/f K) %£ffiM£lfb 

[0 0 15] **W^*5i^T, Jte^d^ASH 

sriwiajcsrAi-s^tt. a»»ra«aA-r«, »am»J: 

50 ir#tALTSpS-?-"r^^^fe^ffl^bn^o 




[0 0 1 7 j 

^\ 

10 0fflco^W^5P (9-1001) Sr&WU ^3- 
^/hy, 0. 2%NaCK pH7. 2) "CflrRlfcty^ 
fV^^fW^v'Ij ^"CO. 1 mli* ofttRjREt^ 

iK8 0 0mlSr, lOOOg, 4tTl 0^ra8'^tt± 
WSrISlfeLfco Sfel-^-tfflfSr* 2 7 0 0 0g, 4°C 
T 3 0 ^188^ L !>>f ^ S:^ ^ h t t t#fc 0 10 
mlCOBSS (1 3 7mMNaCl, 5. 4mMKCb 1 OmMTris-HC 
U PH7.6) Srifflx., 4t^-tttlf;l, 
SrffiliBU 2*^^|:««?2 7 0 0 0g, 4°CT- 

8ml<£>BSS£*P;t, 4 < C-C3«FWi*BL^SHI»L, 1 
OOOg, 4ttl 0^raifi'i^bT»e>nfc±»Sr«l! 

»Hffitt^2 0 0^HAU<Z>*tlJbfc1?>'^ !>>T/^* 
-&tf 8ml<£>BSSfgf&i-0. 5%NP-4 0 lmlSrJUX-* 4 
°C~C3 O^fl^fflb*:^ 1 0 5 0 0g. 4^7 5^ 

PAii<fru ±.m&5mcDV >fflfeffl& (pH6.o) 

Lt4°Ct3 0f«Lto 1 0 5 0 0g, 4°CT7 5 
U iWSry^BfcttWtt (pH6.0) T*¥«b 
/cCM-ir 7/n — ^ (CM-Sepharose) XCT^fy^ b, ^ 
>f K#y^-— -A (void volume) SrEHRbfco HN^fi 
<7>«S!ttSDS-PAGE«^CBBSfefe"eflt» U^Co 2 mgtf>i$*& 
ftJftbfcJJgK [^77f^ 3 y ^ : =i I^t 1 *— /V- 
8 : 1 (fifiit) ] t^V K/"Kya. — AIi^IidI 
GKj2mgg6^W) Srfi^U 0. 8 5%NP-4 0 * 4 ml 
Srinx."C^^iy^>^^ ^^^L, 0. 3Mc£>&^, 1 mM 
<£>KCl£r^tfl OmM^y (pH7. 2) (C*fbT 
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6 

^77^/^5^ (PC) , nl/^fn^ (CH 

0) , fttf^^^ttSBK^fcSCN- (n\n' -^y^ 
r^y^^y) — ^/w^^ /w] n u-^^n— /i/ (Dc-ch 

01) S:aftit48: 24: U r a>g-fr«J9. 75mgl^*t b 
160Mg£)pEBC (InVitrigene|±) £r2jP;t. BSSO. 5ml * 

*^t, as^^x^^^&r-y TKy-^^r^m. 

CaCUAt^DNaselSr-tiX^lmM, 100 // g/ml \Z.t£ £ X 9 

KSSiJPbfco #;^T\ cttSrBSS^»braW^, ^ 

io u s y—ji'VLm&ftox^ ^(DttMtmxibh 

y tfy— ^^#ASixTv^DNA^*tbT^fo— 

(EtBr) -Cjfefi, U f»F^- "CfeiSrtrofco 

^^^r^^V^-fey y (PS)CDJ|fitt48:20:10^fb& 

[0018] ^ coffin, ayhn^tlt DNA^ttA 
^Sl0—15%t^fc ^^o/i(^»tL, ^^HltllBKSr 
20 fflV^cii^te, 50— 60%<t * <9 , DNACO#tA5a*i5S4— 6f& 

-f^^y^^ (HVJ) ^0®t^ 

Hffi«2-CSB8!bfcPC, &O^DC-cholcD^^9. 75 

mg^fe^bfcy ^y-^Sr^ffittifcbfc-fe^^ 

t?v\ itt-&b"CV^*v^y ^y--A&D ? ir>'^ 

[0019] r<£>5£H^ ^yhn-;KU 
>^^>f i>>r/u^^Bfe5>n^5, Dc-choiSr^tf y ?Ky 

^^r/^^»-r6a^Hg^±#bfc 0 

yt:° hn (in vitro) T*^itf5T-^A 
fi*M:48 : 20 : 10<7>PC, CHO&OTC-chol b * S iB-n S: 
9. 75mgiESiU %%m&m\^tt>X><0)Vis7 ^y-MWte^ 
40 ^^^^-5^^^^ KT&5pcLuc4:200Mg, HMGl^ 
^^KS:65//g, 2j?^y^^«fet^J:9S^$^y >K 

5/>/A 1 — 5X1 0 5 O293^afeSD ? BHK^B 

Jia^DMEM/FCSlO^b-CJfte^ASrfTofCo ^ / ^ ^ h 
>t-^-T% PicaGene^ilS (fPTfe^EIK) S^fflV^T4 8B# 

p^i:LT, fifiJt48:20:10(^PC, CH0. St^PS^^ 

50 [0020] r<z>l£*, 293^sar*fi, ^^-^-vt4flM« 




(5) 4fc »9-2 3 4 0 6 9 

7 ^ ^^8 

n— /l/^JtttLT»10fg<Z>/VV7^7— ifffitt^SftWS [0 0 2 1 ] 



ifeft (Light Units/Dish) 



PC:CH0:PS=48:20:10 



11.8 



2.4 



PC : CHO: DC-chol=48 : 20 : 10 



116. 3 



4. 6 



& V # y — S: T ir ;V ± ?v n — ^ 7 ^ / v 9 — ii i~ iS 
f££AP;t£<t i: fcfc^ PC, CHO, Rtfl)C-chol<z>Si*J*;<z> 



20 



^chol^fifitt&48:24:6iC&^Lfci 

ifffitt^^bi^5^i-i^*ofc 0 PC, CHO, ^r/DC-cho 
l<DS*Jfc3r48:24:6ic:|B8U Tir^/Mr/V^—^:^ 
/i^ — 4:0. 22/imi-Lfcir ^5, Tir^-/i--fe/Wn — ^ 7 

[00 2 3] 
[^2] 











: (Light Units/Dish) 


JJiKIU* 








BHK$9J5S 


PC:CH0:DC-Chol=48 


20 


10 




4.6 


PC:CH0:DC-Chol=48 


20 


10 


0. 45// m 


17.6 


PC:CH0:DC-Chol=48 


24 


6 


0. 45 /z m 


84. 1 


PC:CH0:DC~Chol=48 


24 


6 


0. 22 /z m 


128. 1 



mmm 5 ] ^^^^mm^^j-mm^ v ^y- 

J* Srffl V 1/ fcTsJC (invivo) "C^aWS^^A 
fiSlt48:20:10O^^y T^'rJA'^ V >\ ^U^y^vi 

-v? K^V/^-D-^^ * V^(TMAG) ] d^ftSil 
-g^lOmgCl, pGL2-Control Vector (Promega f±) 200ug 40 

r<©y ?Ky— ASr^ffiftty^ ^ /i^irODft-ei : 
sti^u rHvj-TMAG-y /-Ky-Aj £ffr*L*: 0 
#cv^t\ imicr>Hvj-TMAG™ y TKy—^Sr^ v^u-^f-— 

/^>7^5— tfS14Sr«^U*io Jfc»#«i:L-C\ TMAG 
i:fttt^77ff-r^ty vfcffl^fcSW'M* thvj 

-tmag- y /Ky-Aj irim«<o rnvj-ps-y #y— 

aWrv^ /w*Sr&**^r ££WM* Thvj 

-tmag- y #y — aj tfs]^^ rtMAG-y #y— & so 



ifeVMiVJ-TMAG- y /Ky — ASrfflU^d 0 

[0 0 2 4] r^m, rTMAG-y^y-Aj SrfflV^ 
«^|rfifivvv^7^7— "^?S14dsi*aSixfc^, Thv 

*, rHVJ-TMAG- y tf?y-Aj £/B^fcffi^fe:tei^ 

/^>7^5— ifstt^^m^nfc (01)0 

[0 0 2 5]—*, :^ii:*5^t7^F^WTI 
©;^>7i7- i?ffittSr»J3£Lfci: Ihvj-TMAG- 

tt^astbfco ^ffi<£>4§^i^ /^v-y^^-ifffi 

t*tt*aSix*36>ofc (0 2) 0 

-A^rffl^fc-f (invivo) X'CDit&^^A 

S41t48:24:6COPC, CHO, RXfUC-Cholfrb 




(6) 



£9. 75mgWSJU Kfi^4&^*M^^-<^ /U^<K>^ 

$i?is*-t—em&¥ (Hsv-tk) ^tf^°y^^K^2o 

Oug, HMG1# W<^KS:65ug, ^ ^ J; *9 jg 

^ffifkLfc-fe^^^>f/^o.5mli:iH^SiirT Thvj 
-DC-Chol-y tKV-Aj SrBJSILfco tt&tt&tLT 
fc\ fifiifc48:20:10<Z)PC, CHO, SWS^btS THVJ-P 

10 8 C9ffitt^y (RSV-M) 2 0 

g^y^ KlOugftSOHVJ-DC-Chol-y /Ky — A, HV 

j-ps- y # y — j±Rxf<P 5 

^^S-^^tro/c^t^^L/co -^0^4 0 0 J; 9, % 
n tVMOmg/kgcD 1 0 1 ElttlSrtJft^Sr 1 flRQjffi 

btt*^ofc 0 HVJ-DC-Chol-y#y— -M3\ HVJ- 

ps- y # y - a t ra«Ma±<B3»*a*»» titz. 0 

[0 0 2 6] 
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«r£tfc<^fc«>, **rtirjffg5»^.Lfc5*tfiJj:aA 

[Hi] *«M<o*^>'i4JIBSrS:*l>HVj-BBB-&y^ 
10 y-AXV*(Oittt»*Sr7^ h^*ALfcBS<0 5sx h 

[0 2] **M©*^^t^W^tpHVj-Bt«-&y# 

0Tfc£ o 

[0 3] **M^^^^f4llBKS:*tpHVj-aiK-&y 2 K 
20 [04] **M<O^^^^BHSr^tfHVJ-fflliK^y^ 

y-^^^^its^^^^^ffirti^^Ab^^o^ 
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tf 20. 
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